Resident intimal dendritic cells accumulate lipid and contribute to the initiation of atherosclerosis.
Atherosclerosis is an inflammatory disease in which leukocytes and oxidatively modified lipids accumulate in the arterial intima. Previously, we showed that dendritic cells (DCs) accumulate preferentially in regions predisposed to atherosclerosis in the normal murine aortic intima. The function of these cells in atherogenesis is unknown. Our goal was to determine the role of resident intimal DCs in the initiation of atherosclerosis. En face immunostaining of nascent atherosclerotic lesions in low-density lipoprotein receptor-deficient (Ldlr(-/-)) mice fed a cholesterol-rich diet for 5 or 10 days demonstrated that foam cells expressed DC markers CD11c, 33D1, and major histocompatibility complex class II. Transmission electron microscopy revealed that the majority of intimal lipid was intracellular. The role of resident intimal DCs in lesion formation was verified by their conditional depletion using transgenic mice expressing the simian diphtheria toxin receptor in CD11c(+) cells. A single injection of diphtheria toxin depleted intimal CD11c(+) DCs by >98% within 24 hours, with 25% and 75% recovery at 1 and 3 weeks, respectively. When bred onto the Ldlr(-/-) background, intimal DC depletion with diphtheria toxin during 5 days of lesion formation reduced the intimal lipid area by 55% relative to undepleted controls. Transmission electron microscopy revealed few foam cells in DC-depleted mice and abundant accumulation of subendothelial extracellular lipid. Induction of hypercholesterolemia in mice triggers rapid ingestion of lipid by resident intimal DCs, which initiate nascent foam cell lesion formation.